Molecular cloning and nutrient regulation analysis of long chain acyl-CoA synthetase 1 gene in grass carp, Ctenopharyngodon idella L.
Long chain acyl-CoA synthetase 1 (ACSL1), a key regulatory enzyme of fatty acid metabolism, catalyzes the conversion of long-chain fatty acids to acyl-coenzyme A. The full-length cDNAs of ACSL1a and ACSL1b were cloned from the liver of a grass carp. Both cDNAs contained a 2094bp open reading frame encoding 697 amino acids. Amino acid sequence alignment showed that ACSL1a shared 73.5% sequence identity with ACSL1b. Each of the two ACSL1s proteins had a transmembrane domain, a P-loop domain, and L-, A-, and G-motifs, which were relatively conserved in comparison to other vertebrates. Relative expression profile of ACSL1 mRNAs in different tissues indicated that ACSL1a is highly expressed in heart, mesenteric adipose, and brain tissues, whereas ACSL1b is highly expressed in heart, white muscle, foregut, and liver tissues. Nutrient regulation research showed that the expression levels of ACSL1a and ACSL1b were significantly down-regulated when 3, 6, and 9% fish oil were added in diet of grass carp as compared to the control group. However, no significant difference in the levels of ACSL1 mRNA was observed between the experimental groups. This study demonstrated the relationship between ACSL1a and ACSL1b genes in grass carp and laid a foundation for further research on ACSL family members in other species.